Differential role for ERK2 in anoxia-induced activation of transcription and translation of Hsp70 in NIH 3T3 cells.
Hsp70 has the ability to enhance the recovery of stressed cells by its ability to catalyze the reassembly of damaged proteins. Such a chaperoning function is essential for the Hsp70-mediated protection against anoxic stress that causes protein denaturation. We have studied induction of both transcription and translation of Hsp70 during recovery from chemical anoxia and the role of the extracellular signal regulated kinase ERK2 in this induction of Hsp70. 10 mM azide for 30 minutes (chemical anoxia) significantly inhibited the activity of ERK2 (measured as phospho-ERK) but the ERK-2 activity is rapidly increased in a MEK-independen manner, when azide is washed out of the cells. Chemical anoxia and overnight recovery induced Hsp70 expression (analyzed by Western blotting) and this was inhibited by actinomycin D as well as by cycloheximide showing that induction of both translation and transcription was involved. Inhibition of the MAP kinase p38, which was transiently activated during chemical anoxia, had no effect on the increase in Hsp70 expression whereas an inhibitor of reactive oxygen species and inhibition of the phosphatase PP1 and PP2a inhibited the increase in Hsp70 expression. Inhibition of ERK2 by the MEK inhibitor PD98059 resulted in strong inhibition of Hsp70 protein expression and simultaneous stimulation of hsp70 transcription.